TH1S DATA SET HAS BREEN RESTORED.

42 SEC.

MARINER 1@

HMAG. FIELD VECTORS,

73-085A-84AD

SEQ COORDS

R 7“ Jo 73-085#-04E

ORIGINALLY THERE WERE 32

9-TRACK, 16@@ BP! TAPES WRITTEN [N STANDARD LABEL FORMAT. THE

RESTORED TAPES ARE 9-TRACK, 6250 BPI VRITTEN IN NON-LABEL FORMAT.

THE TAPES VWERE CREATED ON AN IBM 360 COMPUTER.

THE DR AND DS

NUMBERS ALONG VITH THE CORRESPONDING D NUMBERS AND TIME SPAN ARE

AS FOLLOVWS:

DR#

DRO2729

DRD2730

DR@2731

DR@2732

DR@2733

DRO2734

DR22735

DRO2736

DRO2737

DR@2738

DRO2739

DS#

DS@2729

DS02730

DS@2731

DS02732

DS@2733

DS02734

DS@2735

DSQ@2736

DS@2737

DS@e2738

D502739

D%

D281%6
D281%57
D28158

D28159
D28160
D28161

D28162
D28163
D28164

D28165
D28166
D28167

D28168
D28169
D28170

D28171
D28172
D28173

D28174
D28175
D28176

D28249
028250
D28251

D28252
D28253
D28254

D28255
D28256
D28257

D28258
D28259

FILES

WK —- [P W N -

WaN -

W N~

W N -

TINE SPAN
11/03/73 - 11/06/73
11/92/73 - 11711773
11712773 - 11/16/73
11/17/73 - 11/21/73
11/22/73 - 11/26/73
11726/73 - 12/01/73
12/01/73 - 12/96/73
12/06/73 - 12/11/73
12711773 - 12/16/73
12/16/73 - 12/20/73
12/20/73 - 12/26/73
12/27/73 - 12/31/73
01/01/74 - 01/03/74
@1/07/74 - @1/10/74
21/10/74 - 21/16/74
@1/16/74 - 81/20/74
01/20/74 - @1/26/74
@1/25/74 - @1/30/74
R1/30/74 - 02/04/74
02/04/74 - 02/09/74
@2/10/74 - 02/14/74
02/14/74 ~- @2/19/74
02/19/74 - B2/24/74
02/24/74 - 93/01/74
@3/01/74 - @3/06/74
03/06/74 ~ @3/11/74
@3/11/74 - @3/16/74
@3/16/74 - 03/21/74
03/21/74 - 83/26/74
93/26/74 — 03/31/74
03/31/74 - 04/05/74
Ra/05/T74 - B4/09/74




MARINER 10 :
b
RDS '

42 SEC. MAG. FIELD VECTORS, SEQ €00

73-085A-04D

VENUS ENCOUNTER DATA, VENUS COORDS

73-085A-04E




MARINER 10
1

45 SEC. DATA, WENUS COORDS, TAPE

73-183a-04E

This data s&t ha

bean restored. There was originally

4 Binary ®-Track, 1s00 BPI tapes. There is one restored tape.
The input tapes wers standard labelled and the DR/DS tapes

are written in non-iabei format. The DR tapes are 3480 cartridges
and the 0S5 tapes are w-tracK, 4250 BPI. The tapes were created
on an iBM Z&b computer, The DR and DS numbers along with the

corresponding D numbers and the time spans are as follows:

DR# D54 bW FILES TIME SPeN

DR(3335 D503335 D28260 ! 01/20/74 - 01/26/74
028241 2 01/25/74 - 01/29/74
028242 3 01/29/74 - 02402/74
028243 4 02/02/74 - 02/06/74

[]]



REQ. AGENT RAND NO. ACQ. AGENT

CMP RC 6978 JHK
MARINER 10
73-085A-04D
42 SECOND MAGNETIC FIELD VECTORS, SEQ COORDINATES
73-085A~04E

VENUS ENCOUNTER DATA, VENUS COORDINATES

The 42 Second Mag. Field Vectors contain 32 tapes and the Venus
Encounter contains 4 tapes. These tapes are 9 track, 1600BPI and are
written in BINARY. These tapes have a standard label format, with

1 data file per tape. On the following pages are the FP, D § C
numbers as well as the time spans for each tape.

73-085A-04D MARINER 10

FP D [4 TIME SPANS
6476 28156 18574 11/02/73 - 11/06/73
6477 28157 18575 11/07/73 - 11/11/73
6478 28158 18576 11/12/73 - 11/16/73
6479 28159 18577 11/17/73 ~ 11/21/73
6480 28160 18578 11/22/73 - 11/26/73
6481 28161 18579 11/26/73 - 12/01/73
6484 28162 18580 12/01/73 - 12/06/73
6485 28163 18581 12/06/73 - 12/11/73
6515 28164 18582 12/11/73 - 12/16/73
6486 28165 18583 12/16/73 - 12/20/73
6475 28166 18584 12/20/73 - 12/26/73
6488 28167 18585 12/27/73 - 12/31/73
2323 28168 18603 _ 01/01/74 - 01/03/74
2325 28169 18604 01/07/74 - 01/10/74
6511 28170 18605 01/10/74 - 01/16/74

6512 28171 18606 01/16/74 - 01/20/74




Fp
6529
6530
6518
2179
6517
6473
6523
6519
6520
6474
6521
6528
6514
6522
6525

6526

D
28172
28173
28174
28175
28176
28249
28250
28251
28252
28253
28254
28255
28256
28257
28258

28259

[ 9!

18607
18608
18609
18610
18611
18615
18616
18617
18618
18619
18620
18621
18622
18623
18624

18625

73-085A-04E MARINER 10

FP
7097
7098
7099

7100

b
28260
28261
28262

28263

c
18626
18627
18628

18629

TIME SPANS
01/20/74 -01/26/74
01/25/74 - 01/30/74
01/30/74 - 02/04/74
02/04/74 - 02/09/74
02/10/74 - 02/14/74
02/14/74 - 02/19/74
02/19/74 - 02/24/74
02/24/74 - 03/01/74
03/01/74 - 03/06/74
03/06/74 - 03/11/74
03/11/74 - 03/16/74
03/16/74 - 03/21/74
03/21/74 - 03/26/74
03/26/74 - 03/31/74
03/31/74 - 04/05/74
04/05/74 - 04/09/74
TIME SPANS
01/20/74 - 01/26/74
01/25/74 - 01/29/74
01/29/74 - 02/02/74
- 02/06/74

02/02/74

hE =



MARINER 10
DATA TAPE HEADER FORMAT

This header record will appear on all types of MARINER 10 tapes in
exactly the same form,

WORD COUNT TYPE*LENGTH NAME DESCRIPI'ION
1 1 A%l D "M-10"
2 1 I* IDAY Day of year of first record
January 1 = 0
- 3 1 I*h MSEC Milliseconds of day of first
data record
b 1 T*h FDSC Spacecraft clock count of
first data record
5 1 I*y IYR Year of data generation
6 1 I*y 1DY Day of year of data generation
January 1 = Q
7 1 A¥y MON Month of data generation
8 1 Il IDM Day of month of date generation
9 1 A%h CORD Coordinate system of the data
on this tape
ISENI lPLt ‘tG_El 'GO'
IVE 1 1 VO ' 'b{E t 'IMO ¥
1 I_m ! ] Sm 1
10 1 ©A*h 'CRU' = cruise mode. See

Appendix A for a description
of these systems. This implies
the reference line is the
spacecraft-Sun line,

YENC' = encounter mode. This
implies the reference line is
the planet-Sun line,

1 1 I*y 'ERT' = time on tape is Earth
' received time,
'SCE' = time on tape is space-
craft event time,

12-23 12 Ry ZLEVEL DIMENSION (2,2,3) Zero offsets.

INDEX .
I1 =1 = low range
Il =2 = High range
I2 =1 =Mag B
I2 =2 =Mag A
I3 =1 = X component
I3 =2 =Y component
I3 = 3 = Z component

— 1.8-1
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WORD

24-35

36-38

39-4h

COUNT TYPEXLENGTH NAME
12 R*4 SENS
3 R*l4 ALPHA

6 R*) BIAS

DESCRIPTION

Sensitivity levels for each
sensor

DIMENSION (2,2,3). See
ZLEVEL above.

Magnetic coupling coefficient
for each cartesian component.

Sensor bias offset bandwidth
in gamma DIMENSION (3,2)

INDEX

I1L = 1 = x component
I1 =2 = Y component
I1 = 3 = Z component
I2 =1 =Mag B
I2=2=Mag A

The following four matrices are used in computing the rotation matricies

to transform payload data to a given system.

Each data record contains

the unit vectors for the spacecraft axes in the Earth Mean Equator,

Equinox of 1950 system.

the following systems:

45-62
63-80
81~98
99-116

117-118
119-120
121-122

123-124

9 R*8 EARTH

9 R*8 VENUS

9 R*8 MERCURY

9 R*8 ' SUN

1 R*4 R(E)

1 R*l R(V)

1 R*l R(M)

1 R¥h AU
1.8-2

These matrices will rotate these unit vectors to

Barth true orbital of date,
planet centered, space-fixed,

Venus true orbital of date,
planet centered, space-fixed.

Mercury true orbital of date,
planet centered, space-fixed.

Sun true equator of date,
Sun centered, space-fixed.

Radius of Earth in lm.
quius of Venus in km.

Radius of Mercury in km.

One Astronomical Unit in km.



MARINER 10

42 SECOND SUMMARY TAPE FORMAT

This tape contains averages of the ambient magnetic field., Each
record containa one 42 second average, seven 6 second averages, and

thirty-five 1,2 second averages,.
this tape:

/ /ddname

/1
/!

The following JCL may be used to read

DD UNIT=(9TRACK, ,DEFER),LABEL=(,SL,,IN),DISP=SHR,
DCB= (RECFM=VB,LRECL=2912,BLKSIZE=11652,DEN=3,0PTCD=B),
DSN=MVM . SUMMARY . 542 ,VOL=SER=fpt ape

NOTE: THE FIRST RECORD ON A TAPE WILL BE A HEADER.:, See Data Tape Header

Format.
WORD
1
2
3

6-12
1)

14

15-16

17-18

19

e sapsa
1 I*4
1 T#4
1 I*4
1 x4
7 o
1 Zx4
1 x4
8 A*l
6 A*]
1 Z%4

NAME - DESCRIPTION

YR Year of data

DAY Day of year of data., January 1 = Q.

MSEC Milliseconds of day of the beginning
of the current 42 second block

FDSC 5/C clock (42 second sequence counter)

STAT Housekeeping and status word,
(See Appendix B)

Q6 Composite 6 second quality codes,
(See Appendix B)

Q42 Composite 42 second quality code,
(See Appendix B)

MDR Master Data Record status word taken
from Experi{menter Data Records tape.
(See Appendix B)

CLASS Data quality flags summarized in
character form, (See Appendix B)

MEDDLE Any of the characters 'STBFRP' are
present when the Analysis Program
has modified the data. (See Appendix B)

ASW Analysis Status Word., A detail break-
down of the characters given in word
17 above. (See Appendix B)

Also note that merged tapes may contain header records intermixed
with data records.

1.8-3 [




WORD  COUNT
20-22 6
23-25 6
26 1
27 1
28 1
29 1
30 1
3 1
32 1
33-35 3
16 1
37-43 7
46450 7
51-57 7
58-64 7
65-71 7
72-78 7
79-85 7
86-106 21
107-113 7

TYPE*LENGTR

I*2

I*2

NAME

DESCRIPTION

RGE

BIAS

Range change location' for each
gsensor. The order of the elements
18: MAG B(x,y,%), MAG A(x,y,z).

Bias levels (offsets) for eaca
sensor. The order of the elements
{8 the same as in 20-22 above.

42 SECOND AVERAGE

R¥4

R4
R
R4
R4
R&4
R4
R¥

I*4

Fl

F2
TH

PH

RMS

N

(See Appendix A for definitions of
all magnetic field parameters).

B(x)
B(y)
B(z)
Vector rms

Number of 6 second averages in 42 sec.

6 SECOND AVERAGES

R¥*4

R*4
R¥4
R¥*4
R4
R¥4
R*4
R¥4

I*4

Fl

F2
TH

PH

(See Appendix A for definitions of
all magnetic field parameters).

B(x)
B(y)
B(z)
Vector rms, DIMENSION RMS(3,7)

Number of 1,2 second averages in each
6 second averags.

1.8-4
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WORD COUNT TYPE*LENGTH  NAME DESCRIPTION
? N

107-113 I*G Number of 1.2 second averages in
edach 6 second average.
1.2 SECOND AVERAGES
114-148 35 R¥*4 ¥l (See Appendix A for definitions of
all magnetic field parameters).
149-183 35 R*4 F2
184-218 35 R*4 TH
219-253 35 R¥4 PH
254-288 35 R*4 X B(x)
289-323 35 R*4 Y B(y)
324-358 35 R*4 A B(z) '
359-463 105 R*4 RMS Vector rms, DIMENSION RMS(3,35)
464-498 35 I*4 N Number of 40ms data samples in each
1.2 second average.
SPACECRAPT MAGNETIC FIELD
499 1 I*4 NSG Number of spagecraft field averages
in 42 seconds®.
500-513 14 R4 XsC B(x)
514-527 14 R*4 YSC B(y)
528-541 14 R*4 ZsC B(z)
TRANSFORMATION, ATTITUDE AND POSITIONAL INFORMATION
542-550 9 R¥*4 ROT Matrix used to transform this data
' from the payload system,
551=552 1 R*8 RLOG Radial distance from the body of
reference in planetary radii, or AU.
553-554 1 R*8 X1,0C X component of spacecraft position

from the body of reference in planetary
radii or AU. Coordinate system is

the same a8 that of the data, unless it
is payload. Payload data will use —
Geoecliptic coordinates for positiens~="""

1.8
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WORD  COUNT TYPEALENGTH NAME  DESCRIPTION
1

555=556 R*8 YLOC Y coumponent, see word 553 above.
557-558 1 R*8 ZL0C 2 component, see word 553 above.
559-560 1 R#8 xv X component of velocity of spacecraft

with respect to the body of reference,
in km/sec, Coordinate system - see
word 553 above.

561-562 1 R*8 v Y component of velocity - see word
559 above,
563~564 1 R*8 N Z component of velocity - see word
559 ahove.
565-702 138 AL TRAJ This block contains spacecraft position

and velocity information as well as
gome positional relationships of the
mission relavant planets and the Sun.
The entire block is copied bit for bit
from the JPL supplied SEDR tape., S§ee
Detail Summary Tape Format, words 3219-
3356 for a detalled breakdown.

703 1 R¥*4 PHISL Solar longitude of spacecraft.
704 1 R¥*4 ALPHSL Solar longitude of Earth.
705 1 I*4 CARSR  solar Rotation Number.
706-712 7 I*4 Time of spacecraft attitude infor-

mation. See Detail Summary Tape Format,
words 3357-3363.

713-718 6 R¥*4 Cone, clock angles of spacecraft axis
{in Sun-Probe~Canopus reference (MAG).

719-727 9 R*4 FIP Unit vector components of spacecraft
axis, S/C centered, Earth Mean Equator,
equinox of 1950.0 (MAG).

(1) These values are '0' unless the Analysis Program has predicted a range
change for a given sensor, then the value 1s the FORTRAN index pointing
to the location in the detail data array of 1050 elements. Also note that
for MAG B these are true locations, but for MAG A, these are high by 1 .
for x, 2 for y, and 3 for z. :

(2) The spacecraft magnetic field averaging code has six possible modes
of operation, giving between 1 and 14 averages per 42 seconds. NSC
13 provided to identify how many averages there are for this 42 second
period. Using 42.0/NSC will give the number of seconds in each . . —— "
average. Normal production runs use fourteen 3.0 second averages in
each 42 seconds.

1.8-6




APPENDIX A

Mariner 10 data tapes are available in several different
orthogonal coordinate systems. The system used on any given tape
is defined in word 9 of the Header Record. The useful coordinates
defined are "GE, GO, VE, VO, ME, MO, SEQ, and HE".

The first six are related in definition. The first character

refers to the planetary body which serves as the center of the

coordinate system (G = Earth, V = Venus, M = Mercury). The second
letter defines the plane of the X-Y axes. "E" is an orthogonal
coordinate system in which the X-Y plane is parallel to the ecliptic
plane and the X direction is along the projection of the planet-sun
vector onto the ecliptic plame, positive sumward; Z is along the
ecliptic plane normal, positive northward; and Y completes the right
handed system. "Q" orbital is am orthogonal coordinate system in
which the X-Y plane is the orbital plane of the referenced planet

and X is positive toward the sun; Z is along the orbital plane

normal, positive "northward"; and Y completes the right-handed system.
This definition always applies to spacecraft position. For the

data coordinates, this holds only if word 10 of the tape header

is ENC" (for Encounter mode). If word 10 is "CRU" (Cruise mode) then
the above definition 1is modified such that the X direction is

positive sunward, along the spacecraft-sun line.

SEQ is Solar Equitorial and is a sun-centered system with the

X-Y planed defined by the sun's equator. HE is Heliocentric Ecliptic,




4 sun centered system with the X-Y plane parallel to the ecliptic plane,
For more detailed description of SEQ and HE coordinates, see X-document

by K.W. Behannon, "Observations of the Interplanetary Magnetic

Field Between 0.46 and 1.0 AU. By the Mariner 10 Spacecraft".
The 42 second summary tapes contain averages of the ambient

magnetic field, defined as follows:

1 N
Fl =y Z £y Gamma
i=]
- -2 -
F2 = V(&2 4 ¥ 4 2% Gamma
Y S o
8 = 8in ~ (Z/F1) + 90 degrees 5
i
¢ = Tan " (¥/%) 0-360 degrees :
- 1 N
== Z X. Gamma
N o %
( - 17
* Y = N by Yl Gamma
i=1
- 1 N
Z = E X Zi Gamma
i=1
1 & =2
RMS, = «/—ﬁ I (k) - K K= {x,Y,z}
1=




APPENDIX B

STATUS AND HOUSEKEEPING WORD

THE STATUS wORD IS MADE Uup

4 RINARY BITS PER DIGET.,

RUNE LFFT TO RIGHT,

OF 8 HEXADECIMAL DIGITS,

NUMBERING STARTS FROM 0 AND

THIS IS THE FORMAT CISPLAYED AT THE TIP OF EACH PAGE QF

BOTH THE & AND 4

tenpasy .
VAG A
NAG B8

HARCWARE
ART A

MAG A

MAG A

FLIPPER

MAG B

-
=

OUTXER MAGNETOMETFR
INNEH MAGNE TOMETER

HE X

DiGirT eIv
2 c-2
3

1 0
1

2

3

2 2
1

2

3

3 c=~-2
3

2 SECOND AVERAGE PRINTOUTS’ And on Ine gumn,,

LOGICAL

FUNCTION

SPARE
0 = CALIBRAYE QOFF

1

b—-QwD-—-g-—oo

CALIBRATE ON

HEATER ENABLE OFF
HEATER ENAEBLE ON
MANUAL RANGE MODE
AUTOMAYIC RANGE MODS
MANUAL BIAS MODE
AUTOMATIC BIAS MODE
HEATER DFF

HE ATER ON

FLIPPER HEATER OFF
FLIPPER HEATER ON
LOCKED AT 180 DEGREES
OPEN AT 180 DEGREES
LOCKED AT 9 DEGREES
OPEN AT O DEGREES

S5PARE
0 - CALIBRATE OFF
I « CALIBRATE ON

I

i e e e e e




e e, . . st i - _;auumnuuun-uu&““‘n“h“

MAG 8 4 0 0 - HEATER ENABLE OFF
1 = HEATER ENAELE ON
1 0 = MANJAL RANGE MODE
1 - AUTOMATIC RANGE MODE
2 0 - MANUAL RIAS MCDE
1 = AUTOMATIC EIAS MNDE
3 0 - HEATER OFF
1 - HEATER ON i
i
ENCOVER 5 0 N = A8 IS PRIMF ;
1 - A IS PRIME !
1 0 - PRIME IS CIRECT READIUY
1 - PRIME IS CELTA MODULATED
2 7 =« $5C IS DIRECT READOUT
1 - SEC 1S AVERAGED MODE
k! 0 - NIS-1
1 - NIS=2
MAG A RANGFE 6 n SPARE
1 N - X SENSOR LOW RANGE
1 - X SENSO? HIGH PANGE
2 0 =~ Y SENSOR LOW RANGE
1 = ¥ SEINSOR HIGH RANGE
3 0 = Z SENSOR LOW RANGE
1 - 2 SENSOR HIGH RANGE
-
MAG 3 RANGE 7 0 SPARE e
1 N = X SENSOR LOW RANGE
1 = X SENSOR HIGH RANGE
2 0 = Y SENSOR LCW RANGE
1 = ¥ SENSOR HIGH RANGE
3 0 = Z SENSOR LOW RANGE
1 - Z SENSOR kIGH RANGE




I.

II.

COMPOSITE QUALITY CODES

6 Second Composite Quality Code
This is a 32 bit binary word in three parts.
A. Bit (0) Missing segment indicator
‘" 0 = 6 gsecond segment is pregent.
1 = 6 second segment ig missing.
B. Bit (1-6) Composite Bit Error. The number of errors detected
in 105 8ync word bits. If CBE > 63, CBE set to 63.
C. Bit (7-31) Data Quality. One bit per minor frame, 25 minor
frames/6 seconds. -
0 = good frame
1 = misging frame-or non-zerc MDR status word
42 Second Composite Quality Code
The 42 second compogite quality code format is identical

to the 6 second word, However, it is the regult of the logical

ORing of the seven 6 second words in that 42 geconds,

B-3
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MDR STATUS WORD

Ground communications status. This is the communications network
between tracking stations and JPL., Use of this word requires knowledge
of NASA/GSFC (Ground Communications Facility) operations and
terminology. There are seven original MDR status words, one for each
6 second data block. This status word is the logical sum (OR operation)
of seven original words.

0-13 Unused
DSIF Lock Status

14 RCVR
15 SDA
16 TCP
17 SSA
18 DDA
19 BDA

0 = IN LOCK; 1 = OUT OF LOCK i

20 Corrected FDS count/minor frame count/SCI.
0 = Not corrected, 1 = Corrected.

21 Corrected earth received GMT.
0 = Not corrected, 1 = Corrected.

22 Errors in sync words of NIS frames.
0 = No errors, 1 = Errors within BET.

23 Bad leading or trailing sync word of NIS frames.
0 = No bad words, 1 = Bad word(s).
24 GCF block error flag status. ‘ %
0 = No errors, 1 = Error flag was set. ‘
25 Not used.
26 Complete frame flag. Indicates if any of the words

in the data block of this record do not contain valid data.
0 = Complete frame, 1 = Data missing.

27-31 Not used.

B-4
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The Composgite Quality Codes are summarized into classes to provide

CHARACTER DATA QUALITY FLAGS

rapid 'visual"inspection.

These characters are as follows

Class

A

fin
Nonzero composite bit errors in 105 bits

Missing minor frame/or MDR status word is
non-zero

Class 'A + B'

Missing major frame (6 seconds) frame
Class 'D + A’ |
Class 'D + B'

Class 'D + C"

B-5




“"MEDDLE" CHARACTER DEFINITIONS

Ao it e

The Mariner 10 analysis program provides some checks and
modifications to data in an attempt to recover as much data as possible.
"Meddle" is a visual status word that warns that a given 42 gecond
sequence has been altered or modified. These alterations are caused
by missing data, bit errors, or changes in hardware status.

These codes are;

§ = Status correction. A portion of the status word was found to be
elther invalid or missing. The status from the previous sequence
is used.

T = Time correction, Missing major frames caused the time to be late.
Time was corrected to point to the beginning of the 42 second
sequence.

B = Bias correction. Bias step changes follow a fixed rule. The

blas steps of each sensor are monitored according to this rule.
When violations occur, the bias of the previous sequence is used.
R = Range correction. If a bias error was large (more than 10 steps),

it is assumed the problem is a high order bit error and therefore

the range is suspect. The range is the high order bit of the bias

word. The range is then checked against the last sequence and
corrected.

P = A predicted range change occurred. Any of the six sensors may
independently change from low range to high at any time during a
42 second sequence. The analysis program has detected conditions

which appear to be an upward range change on at least one sensor.

B-6




F = Filter removed some data. All digital numbers pass through

a digital filter which looks for single noise peaks usually

cuased by bit errors in the high order bits. Multiple bad

numbers are passed.

B-7 .
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Analysis Status Word.

accounting of all program modifications or interventions taken place

ASW

in the current 42 second sequence.

This word is used to carry an accurate

Bits are numdered left to right, bit O is high order bit.

Bigy
0

~N o

10
11 ¢
12
13

14 \
15
16
17
18

- 19

20-31

Meaning

Time was corrected

Status word was corrected

Bias fixup taken

Range fixup taken

Data was removed by
filter

Unused

B-8

Secondary X

Secondary Y

Secondary Z
Prime X
Prime Y
Prime Z

Secondary X
Secondary Y
Secondary 2
Prime X
Prime Y
Prime Z

Secondary X
Secondary Y
Secondary Z
Prime X
Prime Y
Prime Z
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